Se&rching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08-31 5356 

(43)Date of publication of application : 29.11.1996 



(51)Int.CL 




G11B 5/84 
C23F 4/00 




(21 Application number 


07-115598 


(71)Applicant 


HITACHI LTD 


(22)Date of filing : 


15.05.1995 


(72)Inventor : 


HONDA YOSHINORI 








OTAKE MITSUYOSHI 








KATO AKIRA 



MEDIUM 



fa) 



xn 



(54) FORMATION OF RUGGEDNESS AND PRODUCTION OF MAGNETIC RECORDING 

(57)Abstract: 

PURPOSE: To provide a method for forming ruggedness by 
which the reproducibility of etching is ensured, precision is 
enhanced, process for forming ruggedness is shortened, 
tolerance for the process is imparted and the investment cost of 
equipment can be reduced when groups of protrusions different 
from each other in height are formed in plural regions. 
CONSTITUTION: A mask material-consisting of fine particles 12 
is disposed on the surface of a substrate, this substrate is put in 
a vacuum vessel, etching gas is introduced into the vessel and 
plasma is generated. The surface of the substrate is etched 
while partially varying the density of plasma and groups of 
protrusions different from each other in height are 
simultaneously formed in plural regions of the substrate. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The formation approach of the irregularity characterized by installing the base with which the mask 
material which becomes a front face from a particle has been arranged in a vacuum housing, introducing desired 
etching gas in a vacuum housing, generating the plasma, etching a base front face, and forming the irregularity of 
height mutually different, respectively in two or more fields of a base at coincidence. 
[Claim 2] the above — the formation approach of the irregularity according to claim 1 characterized by 
performing formation of the irregularity of mutually different height by changing the consistency of the above- 
mentioned plasma mutually in the upper part of two or more above-mentioned fields. 

[Claim 3] The above-mentioned etching gas is the formation approach of the irregularity according to claim 1 or 
2 characterized by being at least one sort of gas chosen from the group which consists of oxygen, an argon, 
nitrogen, neon, a krypton, a fluorine, a fluorine compound, chlorine, and a chlorine compound. 
[Claim 4] It is the formation approach of irregularity given in any 1 of claims 1-3 characterized by performing the 
above-mentioned etching by the pressure of the range of 0.05Torr - LOTorr. 

[Claim 5] The above-mentioned etching is the formation approach of irregularity given in any 1 of claims 1-4 
characterized by carrying out on the conditions from which the difference of the etch rate of two or more 
above-mentioned fields serves as the range of 0.5 nm/sec - 3 nm/sec. 

[Claim 6] The manufacture approach of the magnetic-recording medium by which it is having-process which 
applies formation approach of irregularity publication to process [ which forms a magnetic film on a nonmagnetic 
substrate ], process [ which forms a protective coat on this magnetic film ], and any 1 of claims 1-5, and forms 
irregularity of mutually different height in two or more fields of above-mentioned protective coat characterized. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of forming irregularity in a substrate front face, 

and the manufacture approach of the magnetic-recording medium using the approach by etching. 

[0002] 

[Description of the Prior Art] In the field of the magnetic disk which is a magnetic-recording medium, high 
recording density-ization progresses quickly in recent years, therefore the flying height of the magnetic head is 
becoming low steadily. Although about 20nm of thickness of the protective coat of a magnetic disk had been 
made very thin from about 40nm that it should correspond to this, in order to maintain ********-proof, the 
limitation was generated naturally. Then, the data zone reduced the granularity of the front face, and lowered the 
flying height of the magnetic head, and the so-called zone texture method with which the front face of the zone 
(henceforth a CSS zone) for carrying out the contact start stop of the magnetic head makes granularity coarser 
than the front face of a data zone has been developed as indicated by JP.64-76555 A JP.4-1 1 324.A, etc. 
[0003] Conventionally, the approach indicated by JP.3-295086.A is learned as the manufacture approach of such 
a magnetic disk. This approach forms the substrate film, a magnetic film, and a protective coat on a substrate, as 
shown in drawing 1 . The whole surface is etched after applying the particle 12 used as a mask to the protective 
coat front face of a CSS zone. A hill (heights) is formed in a CSS zone, a data zone is etched into the whole 
surface, next, a particle is again made into the whole surface with **, the whole surface is etched, and the hill 
where height differs is established in a data zone and a CSS zone, respectively. Moreover, after masking the 
CSS zone first and etching a data area into the whole surface, the approach of making a particle the whole 
surface with **, etching a CSS zone and a data zone into it separately respectively, and forming the same front 
face in it was also performed. 
[0004] 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional technique required the above 
very complicated and long stroke. Therefore, there was a problem in respect of repeatability, precision, process 
tolerance, and facility cost. 

[0005] When forming the irregularity from which height differs mutually by the field, it secures the repeatability in 
etching, and raises precision, and the 1st purpose of this invention shortens the stroke of concavo-convex 
formation, gives process tolerance, and is to offer the formation approach of the irregularity which enables 
control of the amount of capital investment further. 

[0006] The 2nd purpose of this invention is to offer the manufacture approach of a magnetic-recording medium 

of having used the formation approach of such irregularity. 

[0007] 

[Means for Solving the Problem] In order to attain the 1st purpose of the above, the formation approach of the 
irregularity of this invention arranges the mask material which consists of a particle on the surface of a base, 
installs this in a vacuum housing, introduces etching gas into it, generates the plasma, etches a base front face, 
and forms the irregularity of height mutually different, respectively in two or more fields of a base at coincidence. 

[0008] Moreover, in order to attain the 2nd purpose of the above, a magnetic film is prepared on a nonmagnetic 
substrate and it prepares a protective coat at least on it, or it described above the manufacture approach of the 
magnetic-recording medium of this invention on this, it applies the concavo-convex formation approach 
explained below, and forms the irregularity of mutually different height in two or more of those fields. 
[0009] In order to form the irregularity of such mutually different height, it is desirable to change the consistency 
of the plasma mutually in the upper part of two or more fields. What is necessary is just to change partially the 
distance of a substrate and the counterelectrode which counters it, in order to change the consistency of the 
plasma partially. Although it cannot generally be determined since it is necessary to change this distance with a 
process gas pressure and and it changes also with the dimensions of a facility, it is desirable to make it into 
twice [ about ] the distance of the ion sheath about determined by the process gas pressure to about 5 times. 
Thereby, it can be 0.5nm [/second ] or more separate with an etch rate. As for the difference of the etch rate of 
each field, it is desirable to consider as the range of 0.5 nm/sec - 3 nm/sec. Moreover, etching may be formed 
only in one field of a base, or may be formed in both sides at coincidence. 

[0010] At least one sort of gas of oxygen, an argon, nitrogen, neon, a krypton, a fluorine, a fluorine compound, 
chlorine, and the chlorine compounds can be used for etching gas. That is, physical etching gas, such as argon 
gas, can also be used in addition to the gas of a reactive operation of oxygen etc. 
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[001 1] Although a process gas pressure changes strictly with the types of gas and the etched ingredients to be 
used, when etching the carbon protective coat generally used with the magnetic disk, for example with oxygen 
gas, in order to secure 0.5 or more nm/sec for the etching speed difference, the range of about 50 mTorKs) to 
1Torr is suitable for it. 

[0012] As for the mean particle diameter, it is [ that the ingredient used from the former should just be used for 
the particle used as mask material ] desirable that it is 0.1-1 micron phi extent. When forming irregularity in a 
magnetic-recording medium, as for the height, it is desirable that the lower one is Onm - about several nm, and, 
as for the higher one, it is desirable that it is higher than it about 5-20nm. 
[0013] 

[Function] As mentioned above, a partial etch rate can be gathered by raising a plasma consistency partially. 
When changing the distance of a substrate and the counterelectrode (ground electrode in this case) which 
counters, since the effect of electric field is so large that it is close to a counterelectrode, it becomes possible 
to raise the plasma consistency in that part. Thereby, a partial etch rate can be gathered. In addition, if distance 
of a substrate and a counterelectrode is made extremely narrow, the plasma will not generate this part but 
etching will be impossible in this part. If this approach is used, the field where concavo-convex height is different 
by one etching can be formed in coincidence, and the process precision of the etching [ itself ] will also improve 
sharply by compaction of a process, and simplification. 
[0014] 

[Example] Hereafter, the example of this invention is explained to a detail. First, the contents of evaluation and 
an approach are explained. The amount of etching measured and computed the height of the irregularity after 
etching using the sensing-pin-type surface roughness meter. The measurement machine used for measurement 
used the three-dimension surface roughness meter by Kosaka Laboratory, Ltd. The etch rate was deduced from 
this data as an amount of etching per unit time amount. 

[0015] The process shown in drawing 2 (a) performed the experiment procedure. Surface roughness Ra carried 
out nickel-P plating, using a super polish substrate (the Sumitomo light metal company make, the aluminum, 
diameter of 95mm) 1 .Onm or less as a substrate for magnetic disks, and what formed the chromium film with a 
thickness of 35nm, the cobalt alloy magnetic film with a thickness of 30nm, and the carbon protective coat with 
a thickness of 25nm as substrate film was prepared by sputtering. 

[0016] The liquid which made the solvent distribute the particle 12 of the Teflon of 1 micron phi used as mask 
material all over the protective coat side (spatter carbon) of this magnetic disk is sprayed. After carrying out 
with ** by 5% per area of consistency, it sets into the etching system explained in full detail behind. Perform 
evacuation for the inside of a vacuum housing to 1x10 to 5 or less Torrs, and, subsequently to in a container, 
oxygen gas (purity 99.99up%) is sent in as etching gas. After making it fixed to the pressure (this example ImTorr 
- 5Torr) of a request of the pressure in a container, the protective coat on the front face of a substrate was 
etched into the substrate for RF power (1 3.56MHz) fixed power (this example 50 W-500W) and by carrying out 
fixed time amount impression. Washing removal of the Teflon particle of mask material was carried out by 
washing in cold water after this, and it evaluated by carrying out spin desiccation. 

[0017] The electrode configuration used what was shown in drawing 3 with the equipment with which the etching 
system used the electrode of an parallel monotonous type. That is, it is parallel to a substrate side, and a 
counterelectrode 6 is arranged on the location which countered, the inner circumference part of a magnetic disk 

1 is put with the high-pressure impression electrode 7 from both sides like drawing 3 , and the spittle 10 of the 
ground electrode 2 is formed [ it has the composition of having formed the floating electrode 9, in the form 
where it met at the periphery of a magnetic disk 1, and ] in the location near a substrate side at the part to 
which an etch rate is changed. An etch rate can be changed by changing the consistency of the plasma 3 of this 
part from other places. It is possible to change the etching speed difference with a part without spittle by 
changing the distance (gap length 11) of this spittle and a substrate side. In this example, it carried out by 
changing gap length from 1 time of the die length of a sheath to 6 times. In addition, the radius of spittle 10 is 
25mm. 

[0018] The measure point was made into the center position R35 (usually section) without R20 (selective 
etching section) and the spittle of a center position with spittle 10. First, it saw about etching gas pressure 
dependence. This result was shown in drawing 4 . RF power and gap length at this time carried out by 1 00W or 
10mm immobilization respectively. When it was the range of 50 - 1000mTorr as a process pressure for taking the 
etching speed difference of 0.5 or more nm/sec so that more clearly than this, it turned out that it is possible. 
[0019] Next, the result of having followed RF injection power dependence is shown in drawing 5 . Since it did not 
change a lot as etching speed difference although the absolute etch rate increased even if it changed RF 
injection power so that it might see in drawing, it turned out that it is not necessary to specify as process 
conditions for this invention especially that what is necessary is just to set up by a tact time etc. about a setup 
of power. 

[0020] The result of having followed the gap length considered below influencing the etching speed difference 
greatly in the case of etching was shown in drawing 6 . As proper gap length at the time of process gas pressure 
100mTorr performed in this example from this, to the distance of an ion sheath being about 5mm, in about 10-25 

2 to 5 times as manymm as this, the etching speed difference became large, and it turned out that it is good as a 
process. 

[0021] In the above, the example of this invention has been explained. It is possible to form the field where 
concavo-convex height changes with one etching by this with a simultaneous and sufficient controllability. As an 
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example, when RF power and gap length were respectively set to 100W and 10mm, the 15nm hill was obtained in 
the CSS zone (part with spittle), and the 5nm hill was obtained in the data zone (part without spittle). 
[0022] Although the above-mentioned example is based on the process shown in drawing 2 (a), it is also possible 
to consider as the magnetic disk of a configuration so that the location of the pars basilaris ossis occipitalis of 
the irregularity 17 of a data zone and the pars basilaris ossis occipitalis of the irregularity 18 of a CSS zone may 
be the same height according to the process shown in drawing 2 (b) and drawin g 2 (c), as shown in drawing 7 . In 
addition, as for the substrate film and 15, in drawing, 14 is [ a magnetic film and 16 ] protective coats. 
[0023] After masking a carbon protective coat on the whole surface, masking a data zone at 1 0nm and the next 
and forming membranes 5nm only in a CSS zone, the process shown in drawing 2 (b) applies a particle 1 2 to the 
whole surface, hereafter, like the above-mentioned example, etches a CSS zone alternatively and performs it. 
[0024] Moreover, the process shown in drawing 2 (c) is carried out like the next, and is performed. 10nm of data 
zones is etched without etching the gap length of the spittle on a CSS zone as 1 mm, and etching a CSS zone, 
after forming each film to a carbon protective coat by the respectively same fixed thickness as the above like 
said example. Then, a particle 12 is applied to the whole surface and a CSS zone is hereafter etched 
alternatively like said example. 

[0025] In addition, although each of each above-mentioned examples prepared the difference in the etch rate of 
two zones, they can prepare the plurality from which gap length differs, for example, two spittle, and can also 
prepare a difference in the etch rate of three zones. Moreover, as etching gas, although oxygen gas was used, 
whether it uses the gas of an argon, nitrogen, neon, a krypton, a fluorine, a fluorine compound, chlorine, or a 
chlorine compound or used these mixed gas, the same effectiveness was acquired. 
[0026] 

[Effect of the Invention] According to this invention, the irregularity from which height differs by one etching can 
be formed in coincidence. As compared with two, then the former, abbreviation one half and the plant-and- 
equipment investment amount of money serve as [ a number of stroke ] abbreviation half in the field which forms 
the irregularity from which height differs mutually. Moreover, the precision of concavo-convex formation 
improves and repeatability is secured. Since it is applicable as it is about the zone formation especially in a 
magnetic-recording medium, a highly precise magnetic-recording medium can be obtained that it is simple and 
cheaply. 
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* NOTICES * 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the approach of forming irregularity in a substrate front face, 
and the manufacture approach of the magnetic-recording medium using the approach by etching. 
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PRIOR ART 

[Description of the Prior Art] In the field of the magnetic disk which is a magnetic-recording medium, high 
recording density-ization progresses quickly in recent years, therefore the flying height of the magnetic head is 
becoming low steadily. Although about 20nm of thickness of the protective coat of a magnetic disk had been 
made very thin from about 40nm that it should correspond to this, in order to maintain ********-proof, the 
limitation was generated naturally. Then, the data zone reduced the granularity of the front face, and lowered the 
flying height of the magnetic head, and the so-called zone texture method with which the front face of the zone 
(henceforth a CSS zone) for carrying out the contact start stop of the magnetic head makes granularity coarser 
than the front face of a data zone has been developed as indicated by JP,64-76555,A, JP,4~1 1324,A, etc. 
[0003] Conventionally, the approach indicated by JP.3-295086.A is learned as the manufacture approach of such 
a magnetic disk. This approach forms the substrate film, a magnetic film, and a protective coat on a substrate, as 
shown in drawing 1 . The whole surface is etched after applying the particle 12 used as a mask to the protective 
coat front face of a CSS zone. A hill (heights) is formed in a CSS zone, a data zone is etched into the whole 
surface, next, a particle is again made into the whole surface with **, the whole surface is etched, and the hill 
where height differs is established in a data zone and a CSS zone, respectively. Moreover, after masking the 
CSS zone first and etching a data area into the whole surface, the approach of making a particle the whole 
surface with **, etching a CSS zone and a data zone into it separately respectively, and forming the same front 
face in it was also performed. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to this invention, the irregularity from which height differs by one etching can 
be formed in coincidence. As compared with two, then the former, abbreviation one half and the plant-and- 
equipment investment amount of money serve as [ a number of stroke ] abbreviation half in the field which forms 
the irregularity from which height differs mutually. Moreover, the precision of concavo-convex formation 
improves and repeatability is secured. Since it is applicable as it is about the zone formation especially in a 
magnetic-recording medium, a highly precise magnetic-recording medium can be obtained that it is simple and 
cheaply. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional technique required the above 
very complicated and long stroke. Therefore, there was a problem in respect of repeatability, precision, process 
tolerance, and facility cost. 

[0005] When forming the irregularity from which height differs mutually by the field, it secures the repeatability in 
etching, and raises precision, and the 1st purpose of this invention shortens the stroke of concavo-convex 
formation, gives process tolerance, and is to offer the formation approach of the irregularity which enables 
control of the amount of capital investment further. 

[0006] The 2nd purpose of this invention is to offer the manufacture approach of a magnetic-recording medium 
of having used the formation approach of such irregularity. 
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MEANS 

[Means for Solving the Problem] In order to attain the 1 st purpose of the above, the formation approach of the 
irregularity of this invention arranges the mask material which consists of a particle on the surface of a base, 
installs this in a vacuum housing, introduces etching gas into it, generates the plasma, etches a base front face, 
and forms the irregularity of height mutually different, respectively in two or more fields of a base at coincidence. 

[0008] Moreover, in order to attain the 2nd purpose of the above, a magnetic film is prepared on a nonmagnetic 
substrate and it prepares a protective coat at least on it, or it described above the manufacture approach of the 
magnetic-recording medium of this invention on this, it applies the concavo-convex formation approach 
explained below, and forms the irregularity of mutually different height in two or more of those fields. 
[0009] In order to form the irregularity of such mutually different height, it is desirable to change the consistency 
of the plasma mutually in the upper part of two or more fields. What is necessary is just to change partially the 
distance of a substrate and the counterelectrode which counters it, in order to change the consistency of the 
plasma partially. Although it cannot generally be determined since it is necessary to change this distance with a 
process gas pressure and and it changes also with the dimensions of a facility, it is desirable to make it into 
twice [ about ] the distance of the ion sheath about determined by the process gas pressure to about 5 times. 
Thereby, it can be 0.5nm [/second ] or more separate with an etch rate. As for the difference of the etch rate of 
each field, it is desirable to consider as the range of 0.5 nm/sec - 3 nm/sec. Moreover, etching may be formed 
only in one field of a base, or may be formed in both sides at coincidence. 

[0010] At least one sort of gas of oxygen, an argon, nitrogen, neon, a krypton, a fluorine, a fluorine compound, 
chlorine, and the chlorine compounds can be used for etching gas. That is, physical etching gas, such as argon 
gas, can also be used in addition to the gas of a reactive operation of oxygen etc. 

[001 1] Although a process gas pressure changes strictly with the types of gas and the etched ingredients to be 
used, when etching the carbon protective coat generally used with the magnetic disk, for example with oxygen 
gas, in order to secure 0.5 or more nm/sec for the etching speed difference, the range of about 50 mTorKs) to 
1Torr is suitable for it. 

[0012] As for the mean particle diameter, it is [ that the ingredient used from the former should just be used for 
the particle used as mask material ] desirable that it is 0.1-1 micron phi extent. When forming irregularity in a 
magnetic-recording medium, as for the height, it is desirable that the lower one is Onm - about several nm, and, 
as for the higher one, it is desirable that it is higher than it about 5-20nm. 
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OPERATION 

[Function] As mentioned above, a partial etch rate can be gathered by raising a plasma consistency partially. 
When changing the distance of a substrate and the counterelectrode (ground electrode in this case) which 
counters, since the effect of electric field is so large that it is close to a counterelectrode, it becomes possible 
to raise the plasma consistency in that part. Thereby, a partial etch rate can be gathered. In addition, if distance 
of a substrate and a counterelectrode is made extremely narrow, the plasma will not generate this part but 
etching will be impossible in this part. If this approach is used, the field where concavo-convex height is different 
by one etching can be formed in coincidence, and the process precision of the etching [ itself] will also improve 
sharply by compaction of a process, and simplification. 
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EXAMPLE 

[Example] Hereafter, the example of this invention is explained to a detail. First, the contents of evaluation and 
an approach are explained. The amount of etching measured and computed the height of the irregularity after 
etching using the sensing-pin-type surface roughness meter. The measurement machine used for measurement 
used the three-dimension surface roughness meter by Kosaka Laboratory, Ltd. The etch rate was deduced from 
this data as an amount of etching per unit time amount. 

[001 5] The process shown in drawing 2 (a) performed the experiment procedure. Surface roughness Ra carried 
out nickel-P plating, using a super polish substrate (the Sumitomo light metal company make, the aluminum, 
diameter of 95mm) 1.0nm or less as a substrate for magnetic disks, and what formed the chromium film with a 
thickness of 35nm, the cobalt alloy magnetic film with a thickness of 30nm, and the carbon protective coat with 
a thickness of 25nm as substrate film was prepared by sputtering. 

[0016] The liquid which made the solvent distribute the particle 12 of the Teflon of 1 micron phi used as mask 
material all over the protective coat side (spatter carbon) of this magnetic disk is sprayed. After carrying out 
with ** by 5% per area of consistency, it sets into the etching system explained in full detail behind. Perform 
evacuation for the inside of a vacuum housing to 1x10 to 5 or less Torrs, and, subsequently to in a container, 
oxygen gas (purity 99.99up%) is sent in as etching gas. After making it fixed to the pressure (this example 1 mTorr 
- 5Torr) of a request of the pressure in a container, the protective coat on the front face of a substrate was 
etched into the substrate for RF power (13.56MHz) fixed power (this example 50 W-500W) and by carrying out 
fixed time amount impression. Washing removal of the Teflon particle of mask material was carried out by 
washing in cold water after this, and it evaluated by carrying out spin desiccation. 

[0017] The electrode configuration used what was shown in drawin g 3 with the equipment with which the etching 
system used the electrode of an parallel monotonous type. That is, it is parallel to a substrate side, and a 
counterelectrode 6 is arranged on the location which countered, the inner circumference part of a magnetic disk 

1 is put with the high-pressure impression electrode 7 from both sides like drawing 3 , and the spittle 10 of the 
ground electrode 2 is formed [ it has the composition of having formed the floating electrode 9, in the form 
where it met at the periphery of a magnetic disk 1 , and ] in the location near a substrate side at the part to 
which an etch rate is changed. An etch rate can be changed by changing the consistency of the plasma 3 of this 
part from other places. It is possible to change the etching speed difference with a part without spittle by 
changing the distance (gap length 1 1 ) of this spittle and a substrate side. In this example, it carried out by 
changing gap length from 1 time of the die length of a sheath to 6 times. In addition, the radius of spittle 1 0 is 
25mm. 

[0018] The measure point was made into the center position R35 (usually section) without R20 (selective 
etching section) and the spittle of a center position with spittle 10. First, it saw about etching gas pressure 
dependence. This result was shown in drawing 4 . RF power and gap length at this time carried out by 100W or 
10mm immobilization respectively. When it was the range of 50 - 1000mTorr as a process pressure for taking the 
etching speed difference of 0.5 or more nm/sec so that more clearly than this, it turned out that it is possible. 
[0019] Next the result of having followed RF injection power dependence is shown in drawin g 5 . Since it did not 
change a lot as etching speed difference although the absolute etch rate increased even if it changed RF 
injection power so that it might see in drawing, it turned out that it is not necessary to specify as process 
conditions for this invention especially that what is necessary is just to set up by a tact time etc. about a setup 
of power. 

[0020] The result of having followed the gap length considered below influencing the etching speed difference 
greatly in the case of etching was shown in drawing 6 . As proper gap length at the time of process gas pressure 
100mTorr performed in this example from this, to the distance of an ion sheath being about 5mm, in about 10-25 

2 to 5 times as manymm as this, the etching speed difference became large, and it turned out that it is good as a 
process. 

[0021] In the above, the example of this invention has been explained. It is possible to form the field where 
concavo-convex height changes with one etching by this with a simultaneous and sufficient controllability. As an 
example, when RF power and gap length were respectively set to 100W and 10mm, the 15nm hill was obtained in 
the CSS zone (part with spittle), and the 5nm hill was obtained in the data zone (part without spittle). 
[0022] Although the above-mentioned example is based on the process shown in drawing 2 (a), it is also possible 
to consider as the magnetic disk of a configuration so that the location of the pars basilaris ossis occipitalis of 
the irregularity 17 of a data zone and the pars basilaris ossis occipitalis of the irregularity 18 of a CSS zone may 
be the same height according to the process shown in drawing 2 (b) and drawing 2 (c), as shown in drawing 7 . In 
addition, as for the substrate film and 1 5, in drawing, 1 4 is [ a magnetic film and 16] protective coats. 
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[0023] After masking a carbon protective coat on the whole surface, masking a data zone at 1 0nm and the next 
and forming membranes 5nm only in a CSS zone, the process shown in drawing 2 (b) applies a particle 1 2 to the 
whole surface, hereafter, like the above-mentioned example, etches a CSS zone alternatively and performs it. 
[0024] Moreover, the process shown in drawing 2 (c) is carried out like the next, and is performed- 10nm of data 
zones is etched without etching the gap length of the spittle on a CSS zone as 1mm, and etching a CSS zone, 
after forming each film to a carbon protective coat by the respectively same fixed thickness as the above like 
said example. Then, a particle 1 2 is applied to the whole surface and a CSS zone is hereafter etched 
alternatively like said example. 

[0025] In addition, although each of each above-mentioned examples prepared the difference in the etch rate of 
two zones, they can prepare the plurality from which gap length differs, for example, two spittle, and can also 
prepare a difference in the etch rate of three zones. Moreover, as etching gas, although oxygen gas was used, 
whether it uses the gas of an argon, nitrogen, neon, a krypton, a fluorine, a fluorine compound, chlorine, or a 
chlorine compound or used these mixed gas, the same effectiveness was acquired. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The process schematic diagram of the conventional approach. 

[Drawing 2] The process schematic diagram by this invention. 

[ Drawin g 3] The electrode structure illustration used by this invention. 

[ Drawing 4] The related Fig. of an etch rate and a pressure obtained in the example. 

[ Drawin g 5] The related Fig. of an etch rate and injection power obtained in the example. 

[Drawing 6] The related Fig. of the etch rate and gap length who got in the example. 

[ Drawin g 7] The block diagram of the magnetic disk obtained in the one example of this invention. 

[Description of Notations] 

1 — Magnetic disk 

2 — Ground electrode 

3 — Plasma 

6 — Counterelectrode 

7 — High-pressure impression electrode 

9 — Floating electrode 

1 0 — Spittle 

1 1 — Gap length 

1 2 — Particle 

1 4 — Substrate film 

1 5 — Magnetic film 

1 6 — Protective coat 

17 18 — Irregularity 
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